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Transmission Access

« Rate Design for Regional Access
— License Plate
— Postage Stamp
— Charged to the load

e Interconnection Costs
— FERC Order 2003

« Repayment of network upgrades

* Participant Funding




Transmission Capacity

* Transmission system properties

— It 1s a grid or a network

 This 1s the result of how the system was
incrementally built

— Power flows over the path of least resistance

— Power flows on the network at any point in
time depend on loads (sinks) and generation
(sources)

» Capacity on the system depends on system usage!!




Transmission Capacity Issues

* Loading of individual lines
 Ramp rate limitations
» Limited local markets

* Exports to other markets




High voltage transmission in Kansas







Transmission Capacity

* (Calculating transmission capacity

— Must evaluate probable sinks and sources
— Must assume that system 1s reliable with one failure

— Must account for existing transmission rights

 Certain loads have firm rights for access to generation

— This in essence means that some generators have a right to operate
except in emergency conditions

— First you must know where the source will be added and
where the sink will occur!!

* Many developers mistakenly think that there 1s a generic capacity
availability number for a given location — there 1s NOT — it depends
on who is using the power, how the generation will be dispatched,
and what generation is being displaced!!!

 This can’t be an input into the process but the result of a study




Case-by-case analysis
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KS Panhandle SPP Meeting

* Wichita, February 17, 2004

— Looked at increasing capacity for Western Kansas wind
and coal generation
 Plans presented
— Sunflower
— Aquila
— Xcel
— Zilkha

— Enxco




% Holcomb is at a 4-way 345 kV Hub




% sunflower's Transmission System
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% SPP North — South Transmission is
Constrained & Many “Local” Base-case overloads.

. ':'T“:a Pt - AR Major Constraints:
] . l..l.-‘ HEHEAE| F E 1 _-'.H'.:;"'... :Fjr‘ -‘ﬁ 'NDI‘[h—SGUﬂ"I ﬂﬂ"ﬂ"
"y . —Q% _____ ﬁ; _:," 22T s across KS into OK

E and Entergy, e.q.

L5 = Wichita south 345
o
b1« Jeffrey — southwest

— ) | ™ 1 e o problems e.g.
-l T it McPherson.

1 «5FS Amarillo -
A J.. A Lubbock stability
F F.tﬂ*r— sl S g Lo | constraint.
2 birahdal oy = sLocalized 115138
A A i
' .;E'tl_ q | ARKAMN kY problems:

:11#5;: : - Clinton-Oscecla
._"._.,._— - Flint Creek —
.- Tonitktown

'J':'.._. W - Ft. Smith xfror
. -; - Horseshoe Lake
ey
Fage &




Spearville- Mooreland 345 kV Project
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% Spearville-Mooreland Facilities

= 345 KV Transmission Line, Spearville-to-Mooreland Substations

= Line Length: approximately 140 miles. Detailed routing not done.
= MNew 345-kV [ 138-kV transformer at Mooreland Substation.

» 2 bundled conductors per phase (954 ACSR Cardinal) 2 shield wires
* H structure honzontal arrangement

=  Terrain is freeless, sparsely-setiled farmland, flat to slightly rolling.

= [nitial Studies indicate 138-kV capacity from Mooreland outward is
probably adequate.

=  Estimated costs 545 - 355 million.
= Could be in service by mid — 2007 with commitment to move forward.

:'393 i1



..L____"l"iEF'L and lis Vicinity Transmission Systems

B S —

L]
L] Emria
| Pk =
N i et ik
P m——————
[FRCE 1 il b
L--_- == ml L T oma ‘IJ y :\.rl;.
- -
iy 15 K9 ._'_,-l'"--ﬂr 5 a e g
e .r..f—‘: — e e e 8
aKe I =
- — - L ] L} Hord
Ly " F ook
r_f—"-r Enln n
— o e 3 "
bR B =T . m
o @, o :
I "_ e esah
Fen | &uim] K XA EE 7 -
He B el ! [ il .
1 hg 2
H-.-::' oanay E T Ham L -
16 1 1 S
= ol I-E.!-I.il l‘EH - - Hu . ) i E IH"‘
Bl Ty F!:j L A by kL] i L F kA mia
B 1
[——————— r‘.l'.r".rr [ ——— iy sl
1 S 1 I - . ro
—_———————a -hr-JH = il [=—————— )
- s, gt i i | y il
[ R ELE ]
P u = s HHG TR
L=
Eommms 18k
— =kl A - ar e e .I
*-- & b il ! 1 kF i ! I_ Fe————— -1
SIS ) il * Lommmmemt —————emem— e I
N £ L 1 i TN EN I- M 5 L'
[ | -|r-h-l = 1*. u‘lhf. prrnre I—.Jl-l.'.rl I
L ) B - -
Badmia | Y il L g | T iy B | i b |
] """I'_"'..-J" " e 4, - | e 108 I
I ey el N i':"n -] — | JT" AEEL Had ey
£ ) sl I _ = I
r ot +_'|'|II-1:.lr'||
Tm ! fapielag il II--qlla &y il 3 I . I
aree . (= P el anl ke --_'_'_,-' I & u i, P !
! mill BT 1 L e @HH-‘:‘-E.: I
H P 1| 1IN . b e I T & [ ! i
o ’ . Y Bk
P | i u !
'I:': i L' H I 0 vy e E
A IS kE i"' I
1 H H 1 1
I FailFm n"-"'l : B Pl i@'l- o -T
+ it W TETE : | Iy —— 1
------ —




Mebraska-Kansas-Oklahoma Alternative
343 KV Expansion)
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Hebraska-Kansas-Cklahoma Alternative
(MISC 345 KV Expansion)

'\ W - .

+RE ]

Sl ey Db

Ll S
LR mia]

T oo el

[P TR

N5

[ T .
T b s
LR
| |
e f RO
il -u ] - L]
v il W E AR
“ Il | TeLa Cmgm
|
|
1 —
. LiHE [
-'--'.'--'-.r_-.. Hﬁl‘.ll.i'-i
[ T TeEES = m:-n" — I L |
_ - 100 £ L i
15 . il i o i
A

I

- WL Tl v |

[T ! - om !

[T BT *:"I n WL P I
- [
g nicvms |

tinice [

13 WY s 1 Foiiiite u iy |
oo |

I













Major
Improvement
oy r :'- ' fo
FRESENT
SYSTEM
For

- Current
YVoltage,
Stability,
Capacity
Consfraints

(Complete

LA N e s #S—— Potter to
- .c’,_".!- Northwest

- B AT Y = -
Gnm[:_zlete. < 'uf A & 345 kV line)
ol

ZilkPQ v 1w




00 MW
=0 Wind Power

+ Addition
N
FRESENT
SYSTEM
In Western
Kansas
Completed np-Snh
- - ,.r Y- =,
|| ()]s —




: *.::
.*#.E_ — "y

Major
Transmission

=" Addition to

Support
200 MW

T Wind Power
Addition

to

= PRESENT

SYSTEM
In ' Western
Kansas

1 (345 kV line

From
Hutchinson
(Circle &)
To Wichita)

]| ) s [———

gy W




1l

Gﬂmpleted ﬁl ﬂq‘“{"

Major
Transmission

"-- Addition to

Support
200 MW

Wind Power

Addition

to
FRESENT
SYSTEM

In Western
Kansas and
Texas

g (230 KV line

from Knoll to
Mullergren)

ZHUEND e 1o




- : 1 - Major
*v: 230 kV Line K e Transmission
- DRl Rl Addition to

? o e o Support
1000 MWW

C e Wind Power
L Addition
to
UPGRADED
SYSTEM
In Wesiern
Kansas,
Oklahoma
and
qp Texas

o v

'_FP:ll—

gl Completed Enp AN
BT

(Spearville fo
Wichita
345 KV line)

P ) [————




Moderate Growth Cost Summary

New Wind Suggested upgrades Costs  Miles
"5 KV Potter-Northwest gat1.esm 275
345 KV Wolf Creek-Lang $24M )

J00 MW 345 KV Rutchison-Wichita F19M 30

00 MW 230 KV Mullergren-Knoll 320 60 il

1000 MW ™™ 343 KV Speandlle-Wichita HE3M 120

Motes:

*SPP number bulk phase 2 number

“*Assumes $500k/mile for construction + $2M for transformer and S2M for switchgear
*Assumes S400k/mile + $600k for switch gear Zilkha .

[
"*Includes $3M for switchgear ==



2000 MW
Wind Power

Development
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H000 MW
Wind Power

Development
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DC and AC
Lines-

Additional
Choices
(DC Lines o
Denver,
Chicago,
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Aggressive Growth Cost Summary
Mew Wind Suggested Upgrades Costs Miles
2000 MW 345 kY Holcomb-Morthwest $125M all
35 kY Mingo-Knoll-Summit | $1008 200
345 kY Mingo-Pauline a0 170
230 kY Knoll-Concordia S50M 100
345 KV Sooner-Cleweland S10M 20
35 KV Faiport-Thomas Hil  $50M 100
500 KV Texamana-McNeil $22 5M 45
5000 MW 400 kY Mingo to Denver OGN 240
**500 kY Mingo to Chicago $304M A00
400 kV Northwest to Dallas $52M 230
Motes:
2000 MW scenano does not include upgrade costs for fransformers and switch gear
"Assumes cost of $300k per mile for construction and $24M for termination and AC convertefp pe
"Assumes $350k per mile plus same temination and AC converter costs m
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